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(54) OXIDIZATION SYSTEM AND ITS CLEANING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently clean an oxidization 
system which can selectively oxidize in a low-pressure atmosphere 
the silicon layer of an object having a silicon layer and a tungsten 
layer. 

SOLUTION: In order to clean a metal adhering to the internal 
surface of the reaction tube 1 1 of the oxidization system which 
selectively oxidizes the side wall of the silicon layer of an electrode 
having a laminated structure of the silicon layer and tungsten layer 
and a dummy wafer, tungsten and a tungsten compound adhering 
to the internal surface of the reaction tube 1 1, a wafer boat 31, 
and the dummy wafer are removed by supplying a halogen-based 
gas, such as HCI, etc., and oxygen into the reaction tube 1 1 
through a cleaning gas introducing port 43. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is oxidation-treatment equipment which can be oxidized alternatively about the silicon layer of 
the processed object which has a silicon layer and a metal layer. The coil which can contain a processed 
object, A heating means to heat within [ said ] a reaction, and within [ said ] a reaction An exhaust air 
means controllable in a predetermined reduced pressure ambient atmosphere, The oxidation-treatment gas 
supply means which can supply the raw gas for performing oxidation treatment within [ said ] a reaction, 
the time of said oxidation treatment — processed — the oxidation-treatment equipment equipped with the 
cleaning gas supply means which can be supplied within [ said ] a reaction for the cleaning gas for removing 
the metal or metallic compounds which ****ed from the metal layer in the living body, and adhered within 
[ said ] the reaction. 

[Claim 2] Said control means is oxidation-treatment equipment according to claim 1 characterized by what 
the division ratio and temperature of water and hydrogen in the oxidation-treatment gas to supply are 
controlled for to have the control means which performs control with said heating means and said 
oxidation-treatment gas supply means, and to oxidize said silicon layer in the case of said oxidation 
treatment, and to control oxidation of said metal layer. 

[Claim 3] It is oxidation-treatment equipment according to claim 1 or 2 which said silicon layer consists of 
polish recons, said metal layer consists of refractory metals, and said oxidation-treatment gas consists of a 
steam and hydrogen at least, and is characterized by what said cleaning gas consists of compound gas 
which contained chlorine or a fluorine at least for. 

[Claim 4] Said cleaning gas is oxidation-treatment equipment according to claim 1 to 3 characterized by 
what consists of compound gas containing chlorine, and oxygen gas. 

[Claim 5] It is the cleaning approach of removing the metal or metallic compounds which adhered within 
[ of oxidation-treatment equipment ] the reaction. The process which supplies oxidation-treatment gas 
within a reaction where the processed object which has a silicon layer and a metal layer is contained, and 
oxidizes said silicon layer alternatively, a reaction within the pipe one — the time of said oxidation 
treatment — processed — the cleaning approach characterized by having ****ed from the metal layer in 
the living body, having supplied the cleaning gas for removing the metal or metallic compounds which 
adhered within [ said ] the reaction, and having the process which carries out cleaning treatment. 
[Claim 6] The processed object which is the cleaning approach of removing the metal or metallic 
compounds which adhered within [ of oxidation-treatment equipment ] the reaction, and has a silicon layer 
and a metal layer within a reaction, The process which supplies oxidation-treatment gas where a dummy 
substrate is contained, and oxidizes said silicon layer alternatively, the time of said oxidation treatment — 
processed — it ****ing from a metal layer in the living body, and the cleaning gas for removing the metal 
or metallic compounds adhering to said reaction within the pipe one and a dummy substrate The cleaning 
approach characterized by having supplied within [ in the condition of having contained the dummy 
substrate ] the reaction, and having the process which carries out cleaning treatment. 
[Claim 7] The cleaning approach according to claim 5 or 6 characterized by controlling the division ratio 
and temperature of water and hydrogen in the oxidation-treatment gas to supply to oxidize said silicon 
layer and to control oxidation of said metal layer in the case of said oxidation-treatment process. 
[Claim 8] It is the cleaning approach according to claim 5, 6, or 7 which said silicon layer consists of polish 
recons, said metal layer consists of refractory metals, and said oxidation-treatment gas consists of a 



steam and hydrogen at least, and is characterized by what said cleaning gas consists of compound gas 
which contained chlorine or a fluorine at least for. 

[Claim 9] Said cleaning gas is the cleaning approach given in claim 5 characterized by what consists of 
compound gas containing chlorine, and oxygen gas thru/or any 1 term of 8. 

[Claim 10] The cleaning approach given in claim 5 characterized by what the pressure within a reaction is 
set to 133Pa-101kPa for in the case of said cleaning process thru/or any 1 term of 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to oxidation-treatment equipment equipped with a cleaning 

function, and its cleaning approach. 

[0002] 

[Description of the Prior Art] As shown in drawing 6 (a) as stable and small metal-oxide-semiconductor 
structure of gate resistance to heat, the MOS transistor equipped with the Pori-metal electrode which 
consists of a laminated structure of the polish recon 101 and a metal 103 is proposed. An MOS transistor 
equipped with the poly metal electrode structure is the following, is made, and is formed. 
[0003] First, the laminating of gate oxide 105. the polish recon layer 101, the tungsten night RAIDO layer 
113, the tungsten layer 103, and the silicon nitride layer 1 1 1 is carried out on a silicon substrate 109. Then, 
patterning of the silicon nitride layer 111, the tungsten layer 103, the tungsten night RAIDO layer 113, and 
the polish recon layer 101 is carried out one by one, and the electrode structure shown in drawin g 6 (b) is 
formed. 

[0004] Next, in order to stop the stress between the silicon layer 101 and gate oxide 105, an MOS 
transistor is held in wet oxidation-treatment equipment, the division ratio of a steam and hydrogen is 
maintained in the selective oxidation area which attaches and shows a slash to drawing 7 , and oxidation 
treatment is performed. 

[0005] By this selective oxidation processing, the reaction shown in a chemical formula 1 occurs, and the 
side attachment wall of the silicon layer 101 oxidizes. On the other hand, although the oxidation reaction 
shown in a chemical formula 2 occurs also about the tungsten layer 1 03, it returns to a tungsten by the 
reduction reaction shown in a chemical formula 3. For this reason, the sidewall oxide film 107 is formed 
only in the side attachment wall of the silicon layer 101. With the formed sidewall oxide film 107, the stress 
between the silicon layer 101 and gate oxide 105 is eased. 
[0006] 

[Formula 1] Si+2H20 -> Si02+2H2 — [Formula 2] W+3H20 -> W03+3H2 — [Formula 3] W+3H20 <- 
WO3+3H2[0007] Then, through gate oxide 105, into a silicon substrate 109, impurity ion is poured in and 
the source field S and the drain field D are formed in self align by using the gate electrode 101,1 13,103 and 
the sidewall oxide film 107 as a mask. 
[0008] 

[Problem(s) to be Solved by the Invention] In order to form an oxide film by the high throughput, it is 
desirable to perform above-mentioned oxidation treatment with a batch type furnace. In a batch type 
furnace, it processes by laying many wafers of a processing object in a wafer boat. Under the present 
circumstances, in order to avoid the heterogeneity of the processing conditions between the wafers by 
temperature distribution, an air current, etc., a dummy wafer is arranged to a part of wafer boat. The 
dummy wafer is expensive and is used repeatedly. 

[0009] If batch type oxidation-treatment equipment is used and wet oxidation treatment is performed, the 
center section of a wafer may differ in the thickness of the oxide film formed from an edge. 
[0010] According to examination of an invention-in-this-application person, one is considered as follows 
[ the cause which dispersion within a field of oxide-film thickness generates ]. Although a tungsten is the 
comparatively stable matter, in the case of reduced pressure and oxidation treatment in an elevated 



- temperature, a part evaporates, the vaporized tungsten and the vaporized steam carry out a direct 
reaction, and the reaction shown in a chemical formula 4 occurs. 
[0011] 
[Formula 4] 

W+4H20 (g) -> H2W04(g)+3H2 — a steam will be consumed by this chemical reaction. For this reason, a 
steam will stop easily being able to reach the center part of the wafer which a laminating is carried out to a 
wafer boat and arranged, and an oxide film will become thin in the center section of a wafer. 
[0012] Furthermore, W03 and the steam which were generated by the reaction shown in a chemical 
formula 2 will react, the reaction shown in a chemical formula 5 will occur, a steam will be consumed, a 
steam will stop being able to reach a center part easily, and an oxide film will become thin in the center 
section of a wafer. 
[0013] 

[Formula 5] W03+H20 (g) -> H2W04 (g) 

[0014] The vaporized tungsten is diffused within a reaction and adheres to the wall and dummy wafer of a 
coil. Moreover, it dissolves in a steam, and H2W04 (W03andH20 (tetra-oxo-tungstic-acid gas)) generated 
with chemical formulas 4 and 5 is also diffused within a reaction, and adheres to the wall and dummy wafer 
of a coil. 

[0015] A dummy wafer is used repeatedly. For this reason, wardrobe GUTEN adhered and accumulated and 
H2W04 will also diffuse this oxidation treatment to a dummy wafer by the last oxidation treatment, it will 
react with a steam, and association with silicon and oxygen will be controlled. As a result, the above- 
mentioned problem that the thickness of the oxide film formed will differ occurs at the center section and 
edge of a wafer. 

[0016] Although this problem can be reduced by exchanging a dummy wafer for every oxidation treatment, 
cost increases. Moreover, the problem by the tungsten adhering to the inside of a coil 1 1 will still be 
generated. 

[0017] The approach of cleaning is also proposed with membrane formation equipments, such as a CVD 
system, without disassembling equipment using fluoride system gas etc., since a resultant accumulates on 
the inside of a coil so much (for example, JP,6-63097,B). However, with the oxidation-treatment equipment 
which a metallic resultant should not generate, this kind of cleaning technique is not yet proposed. 
[0018] This invention was made in view of the above-mentioned actual condition, and aims at forming the 
oxide film of high quality. Moreover, this invention aims at cleaning oxidation-treatment equipment 
efficiently. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the oxidation-treatment 
equipment concerning the 1 st viewpoint of this invention It is oxidation-treatment equipment which can be 
oxidized alternatively in a predetermined reduced pressure ambient atmosphere about the silicon layer of 
the processed object which has a silicon layer and a metal layer. The coil which can contain a processed 
object, A heating means to heat within [ said ] a reaction, and within [ said ] a reaction An exhaust air 
means controllable in a predetermined reduced pressure ambient atmosphere, The oxidation-treatment gas 
supply means which can supply the raw gas for performing oxidation treatment within [ said ] a reaction, 
the time of said oxidation treatment — processed — it ****s from a metal layer in the living body, and is 
characterized by having the cleaning gas supply means which can be supplied within [ said ] a reaction for 
the cleaning gas for removing the metal or metallic compounds which adhered within [ said ] the reaction. 
[0020] According to this configuration, the metal within a reaction or the affix of metallic compounds can 
be removed comparatively easily by introducing cleaning gas within [ of oxidation-treatment equipment ] a 
reaction. Therefore, it is also possible to suppress the fall of oxidation capacity and dispersion of oxide-film 
thickness with the metal or metallic compounds adhering to a coil. It is also possible to suppress the fall of 
oxidation capacity and dispersion of oxide-film thickness resulting from the metal or metallic compounds 
which removed the metal or metallic compounds adhering to the dummy wafer used repeatedly, and 
adhered to the dummy wafer by cleaning a dummy wafer in the condition of having contained within the 
reaction, when this oxidation-treatment equipment is a batch type. 

[0021] In addition, you may think to a coil here including quartz fixtures, such as a wafer boat contained 
within a reaction, etc. with the coil (the case of double pipe structure an outer, INTACHUBU) in the usual 
semantics. 



[0022] The control means which performs control with said heating means and said oxidation-treatment 
gas supply means may be arranged. This control means controls the division ratio and temperature of water 
and hydrogen in the oxidation-treatment gas to supply to oxidize said silicon layer and to control oxidation 
of €aid metal layer in the case of said oxidation treatment. 

T0023] For example, said silicon layer consists of polish recons, said metal layer consists of refractory 
metals, such as a tungsten, said oxidation-treatment gas consists of steams, and said cleaning gas 
"consists of compound gas which contained chlorine or a fluorine at least. When using chlorine-based gas as 
cleaning gas, cleaning appropriately is possible by adding oxygen gas. 

[0024] The pressure controller which maintains the pressure within a reaction to 120Pa - 280Pa at the 
time of said cleaning may be arranged. Furthermore, in order to spread cleaning gas within a reaction, the 
pressure within a reaction may be fluctuated at the time of cleaning. 

[0025] Moreover, the cleaning approach concerning the 2nd viewpoint of this invention It is the cleaning 
approach of removing the metal or metallic compounds which adhered within [ of oxidation-treatment 
equipment ] the reaction. The process which supplies oxidation-treatment gas within a reaction where the 
processed object which has a silicon layer and a metal layer is contained, and oxidizes said silicon layer 
alternatively, a reaction within the pipe one — the time of said oxidation treatment — processed — it is 
characterized by ****ing from a metal layer in the living body, supplying the cleaning gas for removing the 
metal or metallic compounds which adhered within [ said ] the reaction, and having the process which 
carries out cleaning treatment. 

[0026] The metal within a reaction or the affix of metallic compounds is removable by introducing cleaning 
gas within a reaction with this configuration. Therefore, oxidation capacity can decline with the metal 
adhering to the inside of a coil etc., or the situation where the thickness of an oxide film varies can be 
prevented. 

[0027] Moreover, the cleaning approach concerning the 3rd viewpoint of this invention The processed 
object which is the cleaning approach of removing the metal or metallic compounds which adhered within 
[ of oxidation-treatment equipment ] the reaction, and has a silicon layer and a metal layer within a 
reaction, The process which supplies oxidation-treatment gas where a dummy substrate is contained, and 
oxidizes said silicon layer alternatively, the time of said oxidation treatment — processed — it is 
characterized by having ****ed from the metal layer in the living body, having supplied the cleaning gas for 
removing the metal or metallic compounds adhering to said reaction within the pipe one and a dummy 
substrate within [ in the condition of having contained the dummy substrate ] the reaction, and having the 
process which carries out cleaning treatment. 

[0028] When this oxidation-treatment equipment is a batch type, oxidation treatment may be performed 
where a dummy wafer is contained within a reaction with the wafer which is a processed object. In this 
case, by being in the condition which contained the dummy wafer and cleaning within a reaction, the metal 
or metallic compounds adhering to a dummy wafer is also removed, and it is possible not only a coil but to 
suppress the fall of oxidation capacity and dispersion of oxide-film thickness resulting from the metal or 
metallic compounds adhering to a dummy wafer. 

[0029] In the case of said oxidation-treatment process, the division ratio and temperature of water and 
hydrogen in the oxidation-treatment gas to supply are controlled to oxidize said silicon layer and to control 
oxidation of said metal layer. 

[0030] For example, said silicon layer consists of polish recons, said metal layer consists of refractory 
metals, said oxidation-treatment gas consists of hydrogen gas containing a steam, and said cleaning gas 
consists of compound gas containing chlorine or a fluorine. When using chlorine-based gas as cleaning gas, 
cleaning appropriately is possible by adding oxygen gas. It is desirable to set the pressure within a reaction 
to 120Pa - 280Pa in the case of said cleaning process. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. 

(Gestalt of the 1st operation) Drawing 1 shows the configuration of the vertical mold oxidation-treatment 
equipment of the batch type concerning the gestalt of implementation of the 1st of this invention. 
[0032] This vertical mold oxidation-treatment equipment is equipped with the owner head-lining cylinder- 
like coil (reaction chamber) 1 1 with which the longitudinal direction was turned perpendicularly as shown in 
drawing 1 . A coil 1 1 consists of heat-resisting material, for example, a quartz. The thing or the thing of 



. single tubing structure of double pipe structure equipped with an outer tube and an inner tube is sufficient 
as this coil 1 1. 

[0033] As shown in drawing 2 , it is formed so that a coil 1 1 may be surrounded, and the heater 12 which 
has the capacity which carries out the temperature up of the inside of a coil 1 1 quickly is arranged at the 
periphery of a coil 11. 

[0034] The manifold 13 which consisted of stainless steel, Si02, SiC, etc. is formed in the lower part of a 
coil 11. The oxidation-treatment gas installation port 41 and the cleaning gas installation port 43 are 
formed in one lateral portion of a manifold 13, and the exhaust air port 45 is connected to other lateral 
portions. 

[0035] The coil 11 is formed in the disc-like lid 21 possible [ a hermetic seal ] by the lower part of a 
manifold 13. A heat insulating mould 23 is arranged on the top face of a lid 21, and the wafer boat 31 is laid 
on the heat insulating mould 23. A heat insulating mould 23 rotates at the rate of predetermined by the 
rotation section 25 (refer to drawing 2 ). The lid 21 is attached in the boat elevator 27 to go up and down. 
[0036] processed — the wafer boat (boat for heat treatment) 31 which is the holder of the body and its 
function consists of quartzes etc. To a wafer boat 31, the laminating of the wafer (semi-conductor 
substrate) W as a processed object is carried out at the predetermined spacing, and it is perpendicularly 
held. The MOS transistor which has the electrode structure of the condition which shows in the wafer W of 
a processing object at drawing 6 (a) is formed. A wafer boat 31 is held in a coil 1 1 by rise of a boat elevator 
27, and is taken out by descent of a boat elevator 27 from a coil 11. 

[0037] Drawing 2 shows the system configuration of the whole vertical mold oxidation-treatment 
equipment of the gestalt of this operation. The steam generator 51 which generates a steam is connected 
to the oxidation-treatment gas installation port 41 connected to one lateral portion of a manifold 13 
through the oxidation-treatment gas supply line 61 and the bulb VB 1 so that it may illustrate. Hydrogen 
(H2) gas, oxygen (02) gas, and nitrogen (N2) gas are supplied to the steam generator 51 from the source of 
gas supply, a steam is generated by the catalytic reaction of hydrogen (H2) gas and oxygen (02) gas, and 
the generated steam is supplied in a coil 1 1 by using nitrogen gas as a carrier. In addition, in the steam 
generator 51, a steam may be generated by the combustion reaction of hydrogen (H2) gas and oxygen (02) 
gas. Around the oxidation gas supply line 61, the heater 53 for preventing the generated steam cooling, and 
solidifying or dewing is arranged. 

[0038] The cleaning gas supply line 63 is connected to the cleaning gas installation port 43. The source of 
gas supply of a hydrogen chloride (HCI), the source of gas supply of oxygen, and the source of gas supply 
of nitrogen are connected to this cleaning gas supply line 63 through bulbs VB2, VB3, and VB4. 
[0039] The exhaust pipe 65 is connected to the exhaust air port 45 formed in the other lateral portions of 
a manifold 13. An exhaust pipe 65 is connected to a duct 67 through a bulb etc. The drain 69 which 
discharges the solidified steam(water), and the exhaust pipe 71 are connected to the duct 67. An exhaust 
-pipe 71 branches through the compound functional bulbs valve flow coefficient 1 and valve flow coefficient2 
to two, the duct 73 of an ordinary pressure system, and the duct 75 of a reduced pressure system. The 
duct 73 of an ordinary pressure system is connected to works exhaust air through a bulb VB 5. On the 
other hand, the duct 75 of a reduced pressure system is connected to a vacuum pump 77. 
[0040] The compound functional bulbs valve flow coefficientl and valve flow coefficient2 are for controlling 
the pressure in a coil 1 1 automatically, and are equipped with a bulb, a bulb control section, and a pressure 
detecting element. A bulb control section adjusts the opening of a bulb so that it may be completed as a 
predetermined value by the pressure which the pressure detecting element detected. By such actuation, 
the compound functional bulb valve flow coefficient 1 adjusts a pressure by 0 — 1000Pa (range lower 
1000Pa than an atmospheric pressure to an atmospheric pressure), and the compound functional bulb 
valve flow coefficient 2 adjusts a pressure in the range of 133Pa-101kPa (1 - 760Torr). 
[0041] In addition, it is suitable for piping 65, 71, and 75 and duct 67 grade to consist of metallic pipes 
which carried out the coat of a quartz, Teflon (trademark), or the Teflon to the inside in order to prevent 
the corrosion by the hydrogen chloride. 

[0042] A vacuum pump 77 consists of dry pumps etc., and has the displacement of about 15000- 
20000l./minute. The exhaust pipe 78 of a vacuum pump 77 is connected to the works exhaust air system 
for combustible gas (not shown), and the exhaust gas (water is included) which occurs at the time of 
oxidation treatment is discharged through this exhaust pipe 78 to the works exhaust air system for 
combustible gas which is not illustrated. 



[0043] The controller 91 is connected to the steam generator 51, bulbs VB1-VB5, the boat elevator 27. 
an3 the vacuum pump 77. A controller 91 is automatically controlled by supplying a series of processings in 
which measure the temperature of each part of this vertical mold oxidation-treatment equipment, a 
pressure, etc. by the sensor, and it explains below for a control signal etc. to each part. 
{0044] Next, the case where the side attachment wall of the polish recon layer 101 of the gate electrode of 
the MOS transistor which shows actuation of this vertical mold oxidation-treatment equipment to drawin g 
6 (b) is oxidized alternatively is made into an example, and it explains with reference to drawin g 3 . 
[0045] In addition, automatic control of a series of processings in which it explains below is carried out by 
the controller 91, and they are performed. First, the wafer W of a processing object is laid in a wafer boat 
31. Under the present circumstances, a dummy wafer is laid in the suitable location of a wafer boat 31. The 
wafer boat 31 in which Wafer W was laid is laid on a heat insulating mould 23. A boat elevator 27 is raised, 
the inside of a coil 1 1 is heated to 400 degrees C - about 500 degrees C at a heater 12 (step A1), and a 
wafer boat 31 is loaded in a coil 1 1 . 

[0046] If loading is completed and a lid 21 engages with a manifold 13 airtightly. a vacuum pump 77 will be 
operated by making the compound functional bulb valve flow coefficient 2 into a close-by-pass-bulb- 
completely condition. And the opening of the compound functional bulb valve flow coefficient 2 is 
controlled, slow exhaust air (exhaust air at a rate in which winding up of a motion of Wafer W or the 
resultant within a coil 1 1 does not occur) is performed, and the inside of a coil 1 1 is decompressed to a 
predetermined pressure, for example, 1 0Torr. In the meantime, the inside of a coil 1 1 is heated at a heater 
12 to 600 degrees C - about (desirably about 800 degrees C) 1000 degrees C (step A2). 
[0047] If the pressure and temperature in a coil 11 reach a predetermined value, supply will be started for 
hydrogen gas and oxygen gas to the steam generator 51, and a bulb VB 1 will be opened. By the catalytic 
reaction or the combustion reaction of hydrogen gas and oxygen gas, the steam generator 51 generates 
the hydrogen gas containing a steam, adds the nitrogen gas which is carrier gas to the hydrogen gas 
containing the generated steam, and supplies it in a coil 1 1 through the oxidation-treatment gas supply line 
61. Under the present circumstances, the oxidation-treatment gas supply line 61 is heated at the duct 
heater 53 so that a steam may not dew. 

[0048] Predetermined time continuation of the supply of oxidation-treatment gas is carried out, continuing 
exhaust air, where it controlled the opening of the compound functional bulb valve flow coefficient 2 and 
the pressure in a coil 1 1 is controlled to 25TorKs) - 50Torr extent (step A3). 
[0049] In the meantime, within a coil 1 1 , the division ratio of a steam and hydrogen and the whole 
temperature are held to the field from which the selective oxidation shown in drawin g 7 is started. 
Consequently, selective oxidation that only the side-attachment-wall part of the silicon layer 101 oxidizes 
among the electrode structures shown in drawing 6 (b), and the tungsten layer 1 03 does not oxidize 
substantially is performed. In addition, the monitor of the division ratio of a steam and hydrogen, 
temperature, the pressure, etc. is always carried out by a sensor etc., and they are always controlled so 
that measured value is in agreement with the purpose value. Between this oxidation treatment, the 
inhalation of air of the exhaust gas is carried out by the vacuum pump 77, and it is discharged through an 
exhaust pipe 78 to the works exhaust air system for combustible gas. 

[0050] After the completion of oxidation treatment, while suspending actuation of the steam generator 51, 
a bulb VB 1 is closed, purge gas is supplied in a coil 11, and the inside of a coil 1 1 is returned to an 
ordinary pressure condition (step A4). Then, actuation of a heater 12 is suspended, and predetermined 
carries out time amount neglect and it cools (step A5). 

[0051] A boat elevator 27 is descended after cooling and the unload of the wafer boat 31 is carried out 
(step A6). Next, the wafer boat 31 in which Wafer W was carried is removed from a boat elevator 27, and 
the wafer W on a wafer boat 31 is transferred to a cassette etc. However, since next oxidation treatment is 
also used for a dummy wafer, it is left behind on a wafer boat 31. In addition, after also transferring a 
dummy wafer to a cassette different from Wafer W etc. and conveying to the cassette stocker which is not 
illustrated depending on processing, it is kept between predetermined and you may make it use it if needed. 

[0052] Above, oxidation treatment for one batch is completed. 

[0053] While repeating such oxidation treatment, as the conventional technique explained, W03 which is 
the tungsten and reaction by-product which were evaporated adheres to a coil 1 1, a manifold 13, a wafer 
boat 31, and a dummy wafer. Into a next oxidation process, the adhering tungsten and WQ3 will consume a 



steam and will cause dispersion in oxide-film thickness etc. 

[0654] In order to solve this problem, this oxidation-treatment equipment performs cleaning treatment 
periodically or suitably. This cleaning treatment is explained with reference to drawing 4 . 
[0055] First, the wafer boat 31 which laid the dummy wafer is laid on a heat insulating mould 23, a boat 
-elevator 27 is raised, and a manifold 13 and a lid 21 are engaged airtightly. 

[0056] Next, the compound functional bulb valve flow coefficient 2 is made into a close-by-pass-bulb- 
completely condition, the compound functional bulb valve flow coefficient 1 is controlled, and the inside of 
a coil 11 is decompressed even to a pressure lower about (for example, the range of 100Pa - 300Pa) 
180Pa than atmospheric pressure. Moreover, the inside of a coil 1 1 is heated at a heater 12 at 600-900 
degrees C (desirably about 800 degrees C). Moreover, bulbs VB4 and VB3 are opened, nitrogen is supplied 
to 11.5SLM(s) and oxygen is supplied to 1SLM (0.3-3SLM) extent coil 11. Furthermore, a heat insulating 
mould 23 is rotated about 3 times in 1 minute by the rotation section 25 (step B1). Then, the temperature 
of the coil furnace 1 1 is gone up in 1 minute at a heater 12 by the R/C of about (5-10 degrees C) 8 
degrees C. At this time, the flow rate of oxygen is stopped with 0.1 SLM extent (0.05-1 SLM) (step B-2). 
[0057] If the inside of a coil 1 1 amounts to 1000 degrees C (950-1 100 degrees C), the condition of pouring 
nitrogen for 1.5SLM(s) and about 2 SLMs of oxygen will be maintained for about 1 hour, and the inside of a 
coil 11 will be purged (step B3). Then, a bulb VB 2 is opened and HCI gas is passed 0.5SLM extent (0.1- 
3SLM). This condition is maintained for 6 to 1 6 hours (step B4). It activates with heat, and CI atom in HCI 
gas reacts with the tungsten adhering to the inside, the wafer boat 31, and dummy wafer of a coil 1 1 (the 
case of double pipe structure tube wall of inner/outer tube), or a manifold 13, or W03, and changes these 
tungstens and W03 to the resultant of a gas condition. This resultant rides on a gas stream and is 
exhausted. Exhaust gas passes along exhaust pipes 65, 71, and 75 from the exhaust air port 45, and is 
discharged through an exhaust pipe 78 to the works exhaust air system for combustible gas through a 
vacuum pump 77. 

[0058] Supply of HCI gas is suspended and the HCI gas which remains in a coil 1 1 is purged in about 1 hour 
after continuing supply of HCI gas for 6 to 10 hours (step B5). Furthermore, a heater 12 is controlled after 
a purge and it cools in about 50 minutes to about 800 degrees C gradually (step B6). (at for example, -4- 
degree-C pace for /) After that, it moves to other processings (step B7). 

[0059] Thus, according to the vertical mold oxidation-treatment equipment concerning the gestalt of this 
operation, decomposition, the tungsten which adhered in equipment (the wall surface of a reaction, a wafer 
boat, dummy wafer, etc.), and a tungsten compound can be removed for equipment, without carrying out 
desorption. Therefore, the situation of the tungsten accumulated into equipment and W03 combining with a 
steam, and oxidation treatment being blocked, and causing dispersion in thickness during oxidation 
treatment can be prevented. Therefore, it is possible to improve the use effectiveness of this oxidation- 
treatment equipment, and to reduce the maintenance cost of a transistor. And the semiconductor device 
of high quality can be manufactured. Moreover, supplying oxygen is being continued between cleaning 
treatment and in a coil 1 1 . Cleaning is promoted by this oxygen. 

[0060] (Gestalt of the 2nd operation) Drawing 8 shows the system configuration of the whole vertical mold 
oxidation-treatment equipment concerning the gestalt of implementation of the 2nd of this invention. The 
configuration of this oxidation-treatment equipment is substantially [ as the configuration of the gestalt of 
the 1st operation shown in drawin g 2 except for the point which was not equipped with the duct 73 of the 
compound functional bulb valve flow coefficient 1 and an ordinary pressure system, but is equipped with a 
trap 79, the 1st exhaust port 81, the 2nd exhaust port 83, and bulbs VB6 and VB7 ] the same so that it 
may illustrate. 

[0061] In the configuration of drawing 8 , an exhaust pipe 71 is connected to the duct 75 of a reduced 
pressure system through the compound functional bulb valve flow coefficient 2, and the exhaust gas 
exhausted from a coil 1 1 is chiefly led to a vacuum pump. Exhaust air of a vacuum pump 77 has branched 
for the 1st exhaust port 81 and 2nd exhaust port 83 through a trap 79. 

[0062] The 1st exhaust port 81 is for discharging the exhaust gas in the case of oxidation treatment, the 
2nd exhaust port 83 is for discharging the halogen system gas used for cleaning, and exhaust gas is 
discharged from the exhaust port chosen by bulbs VB6 and VB7. The scrubber which defangs the gas 
which occurs at the time of wet oxidation in the 1st exhaust port 81 is arranged, and the scrubber which 
defangs a hydrogen chloride is arranged in the 2nd exhaust port 83. A trap 79 removes the resultant in 
exhaust gas. In addition, it is suitable for piping 83 grade to consist of metallic pipes which carried out the 



coat of a quartz, Teflon, or the Teflon to the inside in order to prevent the corrosion by the hydrogen 
chforide. 

[0063] The controller 91 is connected also to bulbs VB6 and VB7, and bulbs VB6 and VB7 are controlled 
asja controller 91 explains below. 

{0064] What is necessary is just to perform the same oxidation treatment substantially with the processing 
in the gestalt of the 1st operation which showed the side attachment wall of the polish recon layer 101 of 
the gate electrode of an MOS transistor shown in drawin g 6 (b) using this vertical mold oxidation- 
treatment equipment to drawin g 3 when oxidizing alternatively. However, while performing this oxidation 
treatment, a controller 91 shall open a bulb VB 6 and shall close a bulb VB 7. By carrying out like this, 
exhaust gas chooses passage from the 1st exhaust port 81 so that it may be discharged through the 1st 
scrubber. Between this oxidation treatment, inhalation of air is carried out by the vacuum pump 77, a 
resultant is removed by the trap 79, and exhaust gas is defanged by the scrubber, and is discharged from 
the 1st exhaust port 81. 

[0065] Moreover, what is necessary is just to perform the same cleaning treatment substantially with the 
processing in the gestalt of the 1st operation shown in drawing 4 , in order to remove the tungsten and 
tungsten compound which were accumulated in the interior of this vertical mold oxidation-treatment 
equipment. However, while performing this cleaning treatment, a controller 91 shall close a bulb VB 6 and 
shall open a bulb VB 7. Consequently, it passes along exhaust pipes 65, 71, and 75 from the exhaust air 
port 45, and a resultant is removed by the trap 79 through a vacuum pump 77, and from the 2nd exhaust 
port 83 chosen by the bulb VB 7, exhaust gas is defanged by the 2nd scrubber and exhausted. 
[0066] Oxidation treatment and cleaning treatment can be performed with the gestalt of the above- 
mentioned implementation, without polluting an environment with a ** at the time of a ** arid cleaning 
treatment, at the time of oxidation treatment, since it exhausts through the scrubber of dedication from 
different exhaust ports 81 and 83. 

[0067] In this oxidation-treatment equipment, in case HCI is supplied and cleaned to a coil 11, like the case 
of the gestalt of the 1 st operation, the inside of a coil 1 1 can be maintained to a pressure lower about 
1 80Pa than atmospheric pressure, and can be performed. Where a pressure is maintained to about 1 
constant value, a hydrogen chloride can reach easily neither a part with low conductance, nor the part 
(dead space) into which the flow of gas stagnated, and it may remain, without removing an adhesion metal. 
For example, a manifold 1 7 has many concave heights and connection parts, and hydrogen chloride gas 
cannot permeate easily. However, the permission width of face of the pressure in the coil 1 1 in case this 
oxidation-treatment equipment performs cleaning treatment is wide, and since it is arbitrary in the range of 
133Pa - 101kPa (1 - 760Torr) extent, it can solve this problem easily by repeating the pressure in a coil 11 
and fluctuating it in the case of cleaning. What is necessary is making it just make it change in this 
pressure range, while being step B4 of drawing 4 , being in the condition which started the vacuum pump 
77, specifically controlling the compound functional bulb valve flow- coefficient 2 and setting up the 
pressure in a coil 11 between 1kPa - 100kPa extent. 

[0068] In addition, this invention is not limited to the gestalt of the above-mentioned implementation, but 
various deformation and application are possible for it. First, it passes over no system configurations of the 
whole oxidation-treatment equipment shown in the configuration, drawin g 2 , and drawing 8 of the 
oxidation-treatment equipment shown in drawin g 1 to an example, but they can change the configuration 
suitably. For example, the oxidation-treatment equipment which has the system configuration shown in 
drawing 2 may be equipped with the trap 79 further shown in drawing 8 , the 1st exhaust port 81, the 2nd 
exhaust port 83, and bulbs VB6 and VB7. Moreover, the thing of the type which is not limited to what 
generates a steam using a catalyst, but generates a steam by the combustion reaction of oxygen and 
hydrogen is sufficient as the steam generator 51. Moreover, the object which oxidizes with the oxidation- 
treatment equipment of drawing 1 is not limited to the polish recon of the Polly metal gate electrode as 
shown in drawin g 6 (a), but, in the case of many which oxidize alternatively, can apply polish recon and the 
polish recon of the processed object containing a metal. Furthermore, the silicon for oxidation may not be 
limited to polish recon, but single crystal silicon and an amorphous silicon are sufficient as it. Moreover, a 
metal may not be limited to a tungsten, either but other refractory metals (refractory metal), such as 
titanium and molybdenum, are sufficient as it. Furthermore, the procedure of cleaning is not limited to the 
procedure shown in drawing 4 , either, but various deformation is possible for it. 

[0069] Cleaning gas can also use the gas which is not limited to HCI but contains other halogens, for 



example, HF gas, CIF3 gas, CI2 gas, NF3 gas, etc. Furthermore, although the above-mentioned example 
performed cleaning treatment where a dummy wafer is laid in a wafer boat 31 at the time of cleaning, Wafer 
W and a dummy wafer are removed from a wafer boat 31, and the wafer boat 31 in the condition that the 
wafer containing a dummy wafer is not laid may be made to perform cleaning treatment in the condition of 
-having been laid on the heat insulating mould 23. 
[0070] 

{Example] The dummy wafer used for 30 selective oxidation processings was cleaned by above-mentioned 
technique for 6 hours using the oxidation-treatment equipment shown in drawin g 1 , and the concentration 
of the tungsten which has adhered to the front face before and after cleaning was measured. This result is 
shown in drawing 5 . The tungsten was detected before cleaning so that it might increase from the edge of 
a dummy wafer toward a center, so that it might illustrate. On the other hand, the tungsten is detected 
after cleaning in no location on a dummy wafer. By this experiment, it was checked that the cleaning which 
used HCI gas and oxygen gas is very effective in removal of a tungsten. 

[0071] Furthermore, it was checked that the direction of the oxide film formed using the oxidation- 
treatment equipment and the dummy wafer which cleaned as compared with the oxide film formed using 
the oxidation-treatment equipment and the dummy wafer which do not clean has the high homogeneity 
within a field (inside of a wafer). 

[0072] Moreover, it was checked rather than the case where HCI gas is supplied independently, by 
supplying oxygen gas with HCI gas at the time of cleaning that the cleaning force improves 
[0073] 

[Effect of the Invention] As explained above, according to this invention, oxidation-treatment equipment 
can be cleaned efficiently. 
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•C~5 0 0*CSg*-CMSL-C Ufy^Al) . -?x 

h 3 1 fcJSJS'g 1 1 rtKP- F-re. 
[0 046] D- F*^7 L. vx*-jb F 1 3 <h^tt 
2 1 *mmic9k&? Z i. tMKMR/tjp^c V 2 ££Bf! 
«SI<hO-C. X^>77 7«&ft**4. ^-Lz-C. ]« 
^tStl>'^U7 , CV2©pga*©IS[I0TXO-gFM (^x 
^W©«)#^>Slc?gl 1 rtr©sic«^^©^±^# 

fti»«fc9*ass-c©sra> «fiv sic?gi lrt^s 

JE^J. lOTor r £"C?H£EET£. C©f5. S 

JS@1 lrt=&t-$ 1 2(C<fc<3. 60 0'C— 1 0 00*C 
fflg. (S*l/<B8 0 0"CSS) SfjD^T?. (Xt-v 
7 A 2) . 

[0047] sic;© 1 1 rt©E&ac«HflbwJi5efKejg 

*f 5 IK 

ib. *mrtx±mm#xt<Dte!m.fcihz>i<>a®Mix. 
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rtoc<*y&-r*. cooks. *^#£S3Ufc<^<fc5fc m 

So 

[0048] IRgmg'W:/C V 2©gUK£fW'lSll,-C < 
SJt^ 1 1 rtCDEE^^ 25Torr~50Torr IMS 

[0049] COW. Slc.'g 1 1 F«9t?«. *^£*s£ 

<t ©#Etb&tf ±#©ia&#. m 7 (c^-r iii^^b^ia 

CtSiK«^3h5. COfi^. 0 6 (b) tCTfrrH 10 
gfllj*© 5 *i . i"J3>110 1 ©ffi!lltg|5#©**^b 
£tt. *>^*x>Jll 0 3tt||JlffjK:&fb;*nfct,>. 
M»r>fc*RlMbWTfe*.*. Sr*i. *3S«i*«i© 
#ffl±. Sl£. EE2.fc£tt. * J: •)«■•*- 

[005 0] HHtKlS3f£TSL *»f^^^g5 1 OS) 
fP4fP±r4i*{C/<JU^VB l^rfflC. Jglc?g 1 lrt 20 
{C^-S?//X*«*&l/-C. ££gl lrt*«JEtt»(cf? 
f U?»^A4). CO«. b-* 1 2®ttff«{9± 

[005 1]»m #-Hi/^-i(2 7*»Tl 

6) . IfctC. 9x^W«s&tt3t.ft:9xs'>tf-- h314 
hxU^-^2 7#>e>S*9*fl,-C. >5x^-h3 
l±©Sx^W£#-fe* h&£(C#*S?--5. fc/cl, 2" 

/mK- F- 3 l±(C^$n-5.„ ftfe. fe««C«fcorW. # 30 
5 — •} xvn *> ^ x^W t «S()0* -fe v V ts. £lC&m L . 

s^L^t^-b * i- -^^ffiaibfc^. ^fson« 
[0052] t*±-c. — v mvMitmm^T-r 
[0053] c<o£'>tm<mmt:m'o&? se 

3. ^x/N*r-h3i. ys-^x-^cctt. ftfbUfc: 
$>^7 u >-^JK)Ct;li|^£^-C*-5.W03 -5. 
ffflfc^^^f^WO, ». ^iHlOK-fkXS^ 40 

[0 0 5 4] C<Dffim*M&:?Ztctb. C©&{b$tt3g 

[0055] ST. ?;-)^4iSgUc)i^- 
H31£. GftSgi2 3±fCigSU *-hiK-$2 

[005 6] *CC, «£«MB/<;u:/C V 2 Jfe^HttJRt 50 
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U «£&t^;l^CV l*iW§PUT. SXt^l lrt£ 
^E<t»)18 0Pagg(m«. 100Pa-30 
OPaOffil) fi^BE*(ci-CME-r?»„ £tc, fc-£ 
1 2{Ci9. ra&gl ll*j£6 0 0~9 0 0'C (MS L 
<«8 0 0-Clifi) /<;^VB4i 
VB34P9?. ^3I£1 1. 5SLM, MMl SLM 

(o. 3-3slm) m&m&mi ucm&?z. 36 

(C. @K82 5 «C«t«3. ffijgfgi2 3*l^(C3[5lfiS 
SK^S (^f^B 1 ) . m>X. b-*i2iej: 

*) . 1 #P«3CC 8 °Cfig (5-10'C) 0±#^T. 

0. lSLMflS(0. 0 5~1 SLM) (X 
7^:/B2) . 

[0057] %.J&g 1 1 f*J# 1 0 0 0 'C ( 9 5 0 ~ 1 1 

o o*o Kg-rsi. mm* 1 . sslm. 
LMmm.vfrrtmz 1 nsraiisaiftL. 1 1 1*9* 

J^-V'th y'B3) . *£lvf. ^WVB2* 

If^T. HC1*'^*0. 5SLM*i&<0. 1~3S 
LM) tit?. C©tK8g£6~l 6^«J#-TS (Xf? 
:/B4)„ HC 1 ^XtfOC lam*. l^tCfcOffittft 
otitis'), JSlcmi 1 i-M'Sm&om^lcit. A> 
1--/7*>$--?-3.-~?<n> t gm ^v^-^-;UF 1 3 0 
«I^x^-h3 lStf^S-^x^KftSLTO 

COSJS^^J^XfigtC^-p-CSfmsnS. gm^/x 
tt. Sf«^-h4 5^6Sf«e6 5. 7 1. 7 5*ii-5 
-C. *^>^7 7^L"Cgm^7 8«r^L-CPl«S** 

[0 0 58] H C 1 */X©tH3(&£ 6 ~ 1 0 B$P^^U/c 
HC 1 #X©tt*S£f?lhU SJt^l lrttC^SL 

B5) . rt-J«. fc-»l 2*$fJ®b. ^t? 

(C8 0 0-Cfig*-C5 0^-SS -4*0/^0 

-t-x-c) -c^iprs (xf^B6) „ fife 

OMffitC^'S UfvT'BT) . 
[00 59] COi^KL/T. C©Slifi©^{C^fiJ 

M^b^siigtc «tn«. • mm? * 

SOfiJffli5a^(S]±L,. h7^*<r«3Xhifi 

«-r4ci*sojti-c*s„ c*^. iSD D Dft©*3S{*3Sg 

[0 0 60] (m2©HSS©^) H8». C<D5tm<D 
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^•AtilRE^TK-r. 0i*-f*«J:5CC. C ©&{bMS3i$Eg© 

ifjir. h 7 » 7'7 9 . Jfl 1 ©SESvP 8 1.^2 ©SPS, 

□ 8 3. B6MVB 7 £«x.T(,> 

1* . 0 2 tCTK-rifl 1 ©^©^©ttfiSi^lftffjK:!!!- 

[006 M 0 8 ©«*»&«:**(,>-*:. #««7 i«. 

tStg^^C V 2£rt-t,T?lgaE3fiOD^S87 5 «C&|£3 

n. mzmi 1 *>6gfSv3ftsgfm#x«:4>-?«e>Ji£ 10 

7"7 9*/M^rmi©»ft,D8 lR<>'fll2©gMaP8 3 

[oo62]si vmmn 8 i «, &{b&g©ig©gEm 
tixznm-rztctixDbv'c&K), j&2©gp«p8 3 

tc#><Db<D-C$>K>. gfm*'^«> ^^VB6, V B 7 

tct oiitRStt/cPMpa^gpaisn*. as 1 ©smp 

8 1 Ktt. -t;x ? h&{bl$K:fi£-r-5>#X£as#<bTS 
*»9'<-tf£K3tl. »2©gfSvP83K:tt. Jg{b* 20 

5&*te^{bTsx*7^-a^g3n-a,>.5>. 

7 9». $»#x*©j^^^*i&*-rs. ih 

t8 3^B. &{b*SSK<fc*jg:it*|s*±rS;te«>. 53? 

a -its. zfr 6tfti£;* ti z>ct wumvub s. 

[006 3] ^VB6MVB7Kt)a>hD-7 

9 lUm&ZtlXis*). rt)\/ZfV B 6 RtXV B 7 {i. 3 
>ho-^9 1 KJ;9«Ti&3B-f sa»5$ij®l;*n£„ 

[0064] CCiSlifcMKI^ffi^r. 0 6 
(b) KTjrfMOS h-5>^^C0y-hmScD^V^ 30 
'J3>110 1 ©ffliJM£jl!RffJK:®{b-fSt§^H:. 03 

jc^o/css i ©^©m^tcfcw.s&aigwffjici^— 

©K<bJ0S£fT*t;s:J:i,>. tctcL. 3>hn-79 1 
«. C©Kit^S«r?f^P5. ^-Jt,^VB6?rP§#. 
:/VB7=&B3DS4>©£-r*. C5-fSC£«:J:«3. 
MtfXtfUS 1 ©SftvP 8 1*>6, 31 1 ©X * ^/-s-* jl 

-5rgpm^n.sj:^K:i£ss*jiiR-rs. c©K<b*&g© 
ra. sp^^xij. s^>^7 7K:«fcOKm^n. h7 
-^•7 9{c<fci)Sl£;s^*^5fe3n. **5/<-K:J: 
9ft^b<5*rt. m 1 ©SESd 8 l*>6>j#ttj;*ns. 40 
[0065] 3:/c, C©«ESK^b*!ia^g©rtgp{CSffl 

tt. 04 CCTnO/cfft 1 ©5yS©ff5SUCfcW£MS£*ft 

;U:/VB6£B§C. ^*^VB7*H<fe©tr4. C 
gf«tf- h 4 5 ipZWmgB 5 . 
7 1. 7 5=&iio-C. Sf^7"7 7?:^lth79 7' 
7 9-CSjS^fi£igj3&J^*3n. ^•JU7'VB7(Cct03SiR 
3*aTO-5>SII2©gE£UII8 Ztfth, S2©Ai'7^-(C 50 



1513200 1 -2508 1 8 
12 

<to&#<b;**vcgPSi;*ti£. 

[0066] ±.mm<mmx\z. mmmmmt v y 

--^^ai^ffli-C. #t&SSEfiP8 1. 8 3*^IT 
ffl©^i»7^'-^urgf«?:?f ; 5©-C. ^fcr^&T 

[0 06 7 ] tw&fb&gggttfc^Ttt. EiSti l 
(chc l 4«^L-ci";-->^-ri^«:. fu©*6fe 
©^©JS^il^filW:. J5J£®1 1 F*J£*S<JE <fc "5 & 1 
8 OPaUgffit^KiNtftUTfT^C ffi 

<Et>gB#^#x©i£*a©i£/UcS5# (n Kx^-x) 

b*>u coKfb^aj^*^ y -->^s*?f 5 <t 

^©JStcm 1 1 F*9©E*©fir^«jA< . 1 3 3 P a ~ 
lOlkPa (1— 760Torr) H3f©f6H-Ctt;g 
*y-i>^©BR. JgJ&tl 1|*3 
©E^J^OiML^itiS-t+SCiiciO. C©P4S^S 
JH&ffJCUJ. F9^.«04©Xf--?7-B 
4-r. KS^>^7 7 £*§»L/c#*re. m^tgfi^U 

mtmi lrt©JE^«r. 
lkPa-100kP &fflg<»T$<<cWtM-? Z> 1 1 4>(c. 

[0068] fefc. C©^^t*±iaHSi©^«:fgS3 

mm3-#c>i'X7-j»mmt. t^rnfc-^i«:-r^-r. 
<omf$.*m.-m.wvi*z>. m«. s2tc*-r^x7-A 

«^?rWrSK{b®®Jlg*iIgCC08 (C^T 1-7^7 
9. 3ll©gMRP8 1. ^2©SP^P8 3. ^JU^VB 
6&tfVB7£«*Tt,>TfcJ:<,>. Sfc. 

gs i«. fm*:m<<>xAimMzm£-t2>i>c><<cm&z 

ii-/7 , ofcotfc«tu„ $/c. 0 1 ©K^b^a^s-c 
^bStaSW*. 06 (a) tcm-rj:5&. ^y-^ 

iy- h me©* y -> -j n xcfKjes n-r. * -> >j =i 

>i^l?r^t?|jai!iS(*©*y v y n >*®!R^CC^{b 

TS^K©^^®^^*^. ?6(c. ^b*f^© 
-> >; n >ud< y ~> y n >{cfR^s nr. iJM£Hr> y 3 > 

?A?'>icfm2ti?. ^y^^^©. ffe© 

img&m wyc^n) -cfcj;c^ ?6tc. *y--> 
^©#j«i. 04{c^-r#ji!i{csB^sn-r. «^©^ 

[0 069] HCItCfKSSn 
■r. ffe©-'^ay>?:^tf*'X. Pflxtf. HF**X, C 1 
F a CI, *'X. NF, ^'XJjci'^ffiffl-r-SCi 
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^tf ^x^fggsnT^&^t)^©^^*--- h 3 1 
[0 070] 

[*6§0II] 0 1 K;jVrgKbi291i£g£fflt>T. 3 00© 

miRM<mmic®m o fc ^ s - £±xE©#&«c 

tfgb-C(,>£:504> r ;*7 L >©i£g£®JSL;fc. cots^ 
^rS5«:*-r. 0^-r*j:5tc. i"j-x>yBu«, 
s-9x^©x ? y*i6-b>^(crfij^oT*ij)n-rs «t 5 

>?mt. ^S-^x^±©<!:CD{ig-C&£>yX7-> 
l^i^Wci' V if X7-><Df£3k 
[0 07 1 ] 3 etc. ^y-x^d^Tb&t^&fbteS 

^gSO : ^5-'?X^^fflL.-Cf?fiS3*X/cK<bMtJ:k 20 
£ £ . 9>) -x > y*tf ^ fcSft^a^SRC/^ 5 

— 5 x^^ftfflor^^n/c^bis©^. ®rt 

[0 0 72] i> V-->ifB$lC. HCl^Xt* 

f**&f **§^«fcr>fc. i";-x>^*5ifii±-rsci*s 

[0073] 

tf. Kfb&ggg****^ < i> -x > ^-r & c i Air- 30 
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: [0 1 ] #3fc(E©ISS 1 ©3«&©J&*lK*>j!p£gi§g&{b*a 

[02 ] ##fclJ3©f?l 1 ©^©JfcSltC^SSIMi&fbM 

[03] MOS h7>^X5f©->-'-hmS©5]< , ;^y n 
>Jl©SJM£jl^{C^bT&^)lH£^-r0-C&S. 

[04 ] 0 1 K.ttmm{mmsm.*i> 

2>fig©#M5r^-r0T4> ^. 

[05] *>/-x>jW$(cbtt£. ^5-^x/^© 
it > if XT' >©igft ^r^-T «7T*5. 

[06] ^';-^>^^>mgi-e©iSi&^*isi^ 
[07] ^^^©^^^^©^BEtbR^jaei. 

mb£ ti <t ©Rl^in-r 0T-& 
[08] #f^©ffr2©*te©^!!gK*>*>£fi^^{b** 

a^g©±tt©«^*^-r0t?* So 

1 1 RjS-g (Slt^) 
13 vx*-;U K 

2 1 Sft 

2 3 fffif^ 

2 7 I-IU^-J 

4 1 BHbfflMHtfXagAtf- h 

4 3 *V-~>if*fxmA#- h 

4 5 SMa,*- h 

5 1 ^m^^s 

5 3 fc-£ 

6 1-75 

7 7 
7 9 

9 1 n> 




mi ] 



(9) 



CH2] 
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